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(57) Abstract: 



PROBLEM TO BE SOLVED: To simplify structure and to 
improve operabllity. 

SOLUTION: Plural cam projections 21 are formed on the 
outer peripheral surface of a zoom cam ring and plural 
cam grooves 61 are formed on the inner peripheral 
surface thereof. The cam projections 21 of the zoom cam 
ring are engaged with front and rear cam followers 35 
and 37 protrusively provided on the inner peripheral 
surface of a straight advance ring 31, and an 
interlocking projection 67 protrusively provided on the 
outer peripheral surface of a lens holder 65 is engaged 
with the cam groove 61. The cam projection 21 and the 
cam groove 61 are formed of zoom cam parts (21a and 
61a) and collapsible cam parts (21b and 61b) 
respectiv€ily and consecutively formed on the zoom cam 
parts (21a and 61a). When the zoom cam ring is turned in 
a left direction, the ring 31 and the lens holder 65 are 
driven by the collapsible cam parts (21b and 61b) of the 
cam projection 21 and the cam groove 61, retreat to a 
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(57) [S*^Jl 

^^?^^$nTV^^o X-iN;^jtsSl 1 ^7);i7i^2;g®2 1 

3 5, 3 7\zm^\^. ^M.me uv-X/jN/Uij^e 

:^J^^&2 l:irSXrj^J^me X— A;^A$P2 1 

a, 6 1 a (t. :zn?>X— i^;i7^gB2 1 a , 6 1 a 
tu^tiiSJi^brj^^$tifcttP::<7i^gi5 2 lb, 6 1 b <h 
7if^?>?i^^$tLTV^5o X— 1 ;65:fe:^f^t;i{Hlt& 
-f-^^. Hit^a l^oJ:l>*U'>-X:^^^/^'y6 5(^. ;^ 
e2 14o<tI/;{7i^f||6 1 (Ditm:^J>^M2 lb, 6 1 bjr 
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m 

fS{r*H.T^$ft:^|6i w^tb745jl*J $ Irs X- AS ir . 

oT^m^. ^X-A;<?AS<0[Hliti<C#oTJt«6*[6l{w 

tfrlE* A MIS u vX«^«Fffl5«-S: X- AffiJUc-C^i!) 
$ -fr 5 < *niE * A :7 ;r o T lEllj-r -5 X - A ;«7 A 
t> MIEU-:/X?|i¥:mi5*tSrtfIi5X-A^i«^^T-tfIIE-^ 

^X- A;& A$B t iSi^bfcarail;* AgB t TS^'tj^'i tJ . 
Hd. tfrfE;&A77t-nr;4StfrlHX— A;<7Ag|5;6:.bjfe^b 
tUIEX— Ait^fcliStilEX— A:*AS<^[Hl 

P^X-A UVX^Igf, 
[ff*3rg2] tf(fEX-Ait<OitIIEX-A««tc:*Jtt5 

m tefir « ^ It m i- s X- A n - ^ 
stiiEX-As^s^x-Aii^^trfcs - 1 >k^m-r^it 

fE«J<^ itP^X- A u- X^1§I<, 
[if 3 ] ttriB;* p< 7 rtro*J»ige{;i«-^S:ttS:;^-t- 

a(IfEX-AS:«»*fIIEX-A«*gc^{cfc5i:#J::, 

»ihm-^*5 i:t>* u- y — xn m^-itiiti-r^mnmm 

(OtOI^^X— A U'i'XgElSfo 
[0 0 O 1 J 

nsttP^X-AUV-X^tc^t), S^U<l4^(^fl!jt 
(0 0 0 21 

«ft $ 4x ?) etl^^<7) V X^fgj ^{fx t> ttj^ L-C V > 
5o 0y;ttf. #^¥4 - 1 7 9 9 0 6-^i^t^}C(i. @^ 

^pt^d^'x-f) /4^btiii!S:$itSX— AU>X^;4S 
IE«$tvrv^5, rwfiWU'VX^fljT-fi. «I^#!5S^ 
y^Sriil:^f^-r^)r ttCioTWVX^-iJ'/SSaEiaf 
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(0 0 0 31 syh. -Bgu7*^9^(r^«$ix?.^^ 
^coX— A Ui^X^^tCt, i^BB^^S -3 3 9 0 O 4# 

SfStcM LT u vXi^ia*i J: rJ«a:fl^1§5 S: ttSiS $ -fr S 
(^^5^^ir7ioTV^5o :icoX— AU^-X^T-d. a 
J^ffl^A (X—A;i;A*3j;t/7;i— A) tfi^filE 
L-C. ii:jt«W*i«4i8lrittIBas/:J'flSE«:*i-SitP*A 
t. u^^Xffirj^fgjiitPfgiiSritjBS-erSy-K^Ai: 

ttciO, v:^Xfi^«M8jir«:)iHiaii:;iSB;eiai*»P>#>9ai 
(00041 

(?gBJ*sft?^?tL.J;5 ir-rs^Sl Jixli bfc?e3l5<DitP:^ 

3:?^^<75X-AU'>X^(cJgffl-f-S»^, 

tf. #5S¥4— 1 7 9 9 0 6-§-^#fC|E^$ti;tX-A 
20 aiSi-Sfci6. ^^^<75X— AU-vX^{r*5l,^r(4;* 

(00051 ^/c, «I#M¥8 -3 3 9 00 4-§-4^fgtrfS 

30 Tto lUi^f^tCfi. X— A ;!7ASWX— A;* A {r?tlP 
fflUi^X#=S:^t!)$-ar5Sie:*AgB^Sr^lt-5a^fflw* 

Jfcb. i(Dm^(-t4X-A:*Ait(DlHli6a: (X-5Vi/ 

ffi!*^li-^<^ttWl6l±^*EIo;ta:JiB^X-A U^X^ 
(0006] 

40 m'^^ix^m^mt. :L<Dm^ni^Mvx\3iW]^m^m 
^■r^tmz. mmmm^Mvxytmy7(^(D^mmm 
^nsx-ASi:. :i<oyC—j^mtmw}Vxmim-r?>t 
m-. mts.m^mi'MLx^$k:fj\i!](oi^mAmu^ix?> 

X— A;<;ASi:. :L<Dy<—A:tiM.mi^M^^HtzAJ^\iZ 
^-^-rS* A:7^aT^<(i;t, ^X— A;* Aii(^[5]tbf^ 
#oT3t*Ili:fy|6]lr^Kri-5 Ui'X^iSi^fglS^-t Sr*b. 
fldfS^Aii. tfIIEu>X8¥«:l^gB*f^£rX-Afflig-e^Eb 
$-ti:-5-<< S<IIB*A7^nr^|gtb-r5X-A;*Ag|5 
i:. #IIEU>-XS¥<^l$g|5#fSrtflfEX-A^«^T'SfIIE-^ 
50 ^'>'HBflJc^t!)$-^5'<<«fJlB*A7;i-nrS:^Sti-r5 
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3 

A 7 ;i- D T;4S X— A;*; AiicoX— A ;(7 i^gBtr i •? let!) 

fc. ^m^^-r i/f^^{ii!9^*Jg^5*fSrilJe$■&fc4^^-C• 
«J^#^5X-AaSrlElt&$•^t•5i:. ;i!7A7;*-nT;4SX- 

(0 0 0 71 ^fcv ft*il2(7)%0J-C-tt. if*illco?t 
p^^'VX^ir*3^^T. Stifsx— AilotfiiEX— Ati 
*«{c*3tt-5lHltefitB4r1tffi1-SX-A3i>-=i-^t, flfr 

(±, X— i>,^>'n — iJ^d i •? X— A^coX— 

tf5o a:Pttffi^ai^«(c<ti5X-Ait;{isX-A 

[0 0 0 8] *fc. ff*il3cD^§q-ett. i**Il2<Dtt 

m'ms^tiitimmA--^-^-mW}m±is^-isi:ifi-v -x 

[0 0 0 9] 

X-A u>X^fgi(Dtg^«fl;i*j{t5«IWfffil21T'fo •? , g| 

2 (4Ir1X- A W'>'X^K)tt)P^»r*3tt?)8$»fffiia-e*> 
So mi, igi2{r*3v>-r. ^^-^-i T'^$tufc&i5M(4. 

(4. ^<^ttlSS}wX-Aii5;SS|Hl»be^tc^jt$nT*5 
tt-e*>«3, X-Am5*if«)lHltbSBiatt3tlttL$:t>.i:,-i:L 
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riH]ib-rs„ 

[0 0 1 01 X-A^5cDrtffi!li;:j4Rfgifl^;|^roX— A® 
tfjiSl l*Sie^$*XT*3t), X-A^5 0^Jffiffli|rt^ffi 

JJiJ^j^tsnfcKiii^ 1 3 tX-AjgtbH 1 1 izjf^^i^ii 

5 t755ff.-&LTV^5„ X— AiStbSl 1 
tt. i»1S5F^M^BS^$nf^X-A*Aai 7i:^m<^y 
y s/v^i 9tcJ;o-C-(*:^t$ix-CV>5, ;injcj:t). Wt 

;o it 1 7 fci^^ftaiHilb-rs, 

[0 O 1 1 1 X— A*Aigi Urji, EI3(^®M0l-ll 

Ji^^^nrv^-So X— i:X— A;*Aill 1 i:<DF^ 
(;i(4ntgi?^^<ofiil«3 idsifil3:$tt-c*st), X-a;«7 

$nfctfl^;&ix7;i-nT3 5. 3 7 i;i^-g-UTl/^So HI 

i9 . mms 1 i^?i^fig$*i.^cii:jt^rtft4 i ^^^-^l. 

ititiSS KOBlijSrE^ltLTV^S, rti-fcil?. X-A 

20 tid^mil (.-rtiibh. X-Ait5) ;OS|H]ti)i-S. t . iE 
itit3 l^s^WL(j:fto-Cigil-f-?)r.i:{:i/i5„ E14>. 
!f?F-^4 3tt, X— A;<;A^1 1 <^^Jlffi(i4a DaiSixfc 
fHHtmmxh*). X— A|»5i3<tU«X— A;<;A»1 1 
i:-«::|Hlt!)-t-So 

[0 0 12] 2^(DUl^Xf)^htt^^H-->'Xm4 5^ 

7JSii[ji^3 l(r^«LTV^S„ SiiitS 1 <D^1-jgffi(ctt 
^i-^ya^ KiaCS l ;OS?^fiSi$nS-:*, ^'J Kit 
JO 4 9W|^Jllc:(4«l--.y =3-1' KfeC5 3/4S?1^^^4xT*J 
t), mb*t--y ^-f K*aD5 1 i:«l-^y =j-f KiaCS 

3 i:^55^,-g•L■rv^-5o LTt^SoT, :7;i-— ;{7;^,it4 7 

-V^t«^^L.T7;i--;&;^it4 7co^1-Jlffiic?|^^$iX7t 
■fe^'i5'=¥ir5 7{c:Jg^S$i^rv^5„ syt, ^5^■§- 5 9 
2^ktt»r-fc»9, X-A;*AiSl 1 n-f K«4 9 

[00 13]—:^, X— A;<7Ait 1 1 JCJi, 1213 (OHM 

(Di^^Xij^hfl^mi u-;/XI¥6 3Sri*:i^-r-5 ^>'X;l^ 
/I'iS^e 5;JSrtiKUT*J«J, X— A;t;A»l l(0:*Afli6 
i(c:(4, u-vX^iyuye sro^l-j^ffiir^^^nfcatt)?? 

S6 7/!iS#-g-U-CV^-5c ^fc, U-:/X*:yu^6 5 
ffidfi^f^^e 9z)S^J^$n-C*5!3, rcD^p^ite 9ir 
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tmW}ir^t. u:/X/i>/w^6 5(i7tttL(r» 

[0 0 14] ^J^^m2 l*5<tU^;J&^«6 ia3<D 
®BI[lI}r^LfcJ:5{^. X— ^:^Agl52 1 a, 61a 
i:, mbX— A;^7iNgi52 1 a, 6 1 a til^ix^tliSM 

x-A«g«^-efc^o 

[0 0 15] X-Affi«-cr(i. Kst^S l*5j:r>*uvX 
:^/l^>5'*6 5 (1. X— i^;^ jUg|52 1 a , 6 1a{;iiet6$n 

^fc. x-iN^i«^-efi. Emilia i*3<J:t>*u>-x 

7j^yi-^ 6 5 X—J>sti 1 1 c7)a:P;i7 A^p 2 l b , 
6 1 btcHgib^i^LTaSiib. mfe-^-i^^-h itc^LT^ 

fi-BS^i-^o |glli;i^bfcit^^Tii. X-A;^7A 
»l l;5>5^¥^ar«T(c:fcoT. KiiSS l*5J:t>*u>'X 

-etl. X— iN;^7A^l 1 /^^ttMSHS JcfooT. mMu 
3 l4Bi:t/u^Xx}^yWi5^^6 5 ii#t3:*tf^iiLTl^5o 
[0 0 16] S^iaatcj^i, X— AS5*5j;t>*||l>fLI£ 

S4 3(?^±ti5[c®^$tv^;o^fc^T\ ^m;^>r^y^7i 

;^73<t. ;^-f >y^-<— 3f^-emi^{cin&-r'5;^-r 
5/^/:7'7 5 i:;5^?5?So-CV^'5o — El 4 ^3 J: 150 5 

tL^^oK. X-i.li5(7:)f^fflffitw{i^®7 7 755Ji^^$n 
-C*5?). :i(^^Sg7 7;i»S@^tgi3(7)ttJ«S{^?F^^§nfc 
lHlt6*IJPS« 7 9 C <t T% X- A« 5 ;^5^S<7) 

^yX75fi. [E]lbSypfi«7 9i^{citHl^a$iJt^>^8 1^ 

itp^syfc'v-s 1 Srss^ms-fr'Sr <t-e. x— -misc^h 

ib^X--A^« (^A85H0 1) WmLUX 
ri:T% X-A^5(D[HlS&SrX-A««^ (:SS©H0 

2) -etw^-r^o m^. ^^S3\±. mnmu^^i^B 
1 ^x-Aii5ffitc{^^i-^=i-f /u;:^^y ^/^^-efc^o 

[0 0 17] EI^-e'i7>^M*5J:D^@^ia3}c(-i. E16 
— jU:;^7AS1 HM(Oy^iyS 7/55}^1$i-^X— j^oi^^rj 

-:^^8 9^. ieii^3 MDcoX^v-g l;:^^jHgi-^Sg86 
^>'=i— >$?^9 3 f^^V=i— ^8 9, 9 3 0«lt±Sfs-§- 
Sr^S-r^ u^-Xflijc P U 9 5 . ;^ 7« ^flim-^^icg^M 
-r^-^-i^^- hiIiJS.'^.9 7 ^;65?i^^$nTV>^o -^LT. 
X-iN^^^:=i^>5?'8 9lw|i, mn^ltiy<^ — >9 9;05ig 
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-eji. Cc^ttPl^ta^^"^— V9 9(wX— A:?t;AiSi iffiS 

[0 0 181 *|IJt?^^lc:JottSX-AU>-X|^ 
1Sf(Of^t6Sril!-<^o E]lc7)»^^^ffiT-K^^#:(w*fLTX 

^-t^^o i-^<^. X-Ait5 <t-'Hs:i:^cCo;^cX-A;&A 
mi l;iisiHltbb. ;^;A^fi2 l*3j:t/:5t7iN«6 lcoX- 
i^:;^7AgB2.1 a , 6 1 a tCllEtJi^ix-CjSilSS 1 (f/c^ 
:b-^. :^;?;|i4 7) ^ u:xX:^^;>'i-^6 5 <t 

n/cUl uvXp4 5 i:, uvX7j^/u>r6 5i;i«:j$$n 

X-^ >-^;^5*^$n5o wCO^. EI4{r^Lfc<}: 51- 

iHii!i$!jpg« 7 9^\zitmmm^''>'s i^^^^J^mbTv^^fc 

[0 0 19] ^fc. -r:=^^T/l-:7^— ;t7v'>-^^-eji. » 

K*aC5 1 tm^}) KfeUS 3 i:7^S!gR-g^bTV>^ 
20 /ci6. l:iili3 1 ir>^UT:7^-;^7;x|i4 7 ;6>8tjfttw4i 

5 5irigl!j$tt"C. ^^-;^:^lg4 7;d5[Hll6^n6;i^ 

[0 0 2 0] m^tmTx^xti T^^^mm-r^m 

-/^7 ico>^^5/^/X7 5Sr 

X-A^5{i:}g^{iL«W;0^ba:WSL«S^T*ffi 
6i?i< lHlti)i-^o -^^^^m. 8:^113 1*3 J: i>*u>-X3^ 
/u^6 5Jl. ;^A^e2 ldo«fcU5;^7Aft6 1 c^itP;t;A 
gB2 1 b, 6 1 btwigib^nr. a:Mi«s^-eftiib 

TI2|2t;i^bfca:Jl^i|^ffi<ir;i^o Ctlt:i<t!9. t-^-X^ 

[0 0 2 1 ] --^j. \^i^:^mnt^mw^m\z'^ii^t. x 

— iN;^7i^ltl 1#J(DX^>-8 7;05itflR^^m^^"^ — V9 9 
^\z.^^^ l^>'X^1g(Da:M^t;l*5V^T^l. 
X-M.HLmim^'t^mim^'tn. u>'X{iijcPU9 5(r 

xr)mm^tifz^^. '^^>^hmm.^9 7^if\^\.x^^y^ 
^I!)^c|±J;^$tb. mj::ct«9. ?^ '7mcpvxi'±u^(D 

z^x\^mmi.^j:\^\ 
50 [00 2 2] ^^A:.x^v^ibmMmm<DmMt:m^^t^. 
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[0 0 2 3] 

-r^tm^. mum'm.m^n\.x%m^\^<D^mf)mm 

lHlt&{r#or^tti:^r6]{r^t!ii-5 u^'Xaf^^gmirSr 

IB-^lJ' V h{B!|{c^tb^-fr5'<< WIE* A:7;i- nrSrlEt!! 

-r ?>^X- A;i7 AgK UTtttBI^* i>.gB t t3 ;i I? . 

*;iSX— Ait^|5|t!)$ii:5 :^ A y-^t- n T;4?X— A;* 
/^S<OX-A*i>,g|5l'J;f5iEt!)$tt. ^vXIfi^ri^gp^f 

aSllSBW Sr j1« $ -eryt^!l®flti^**5X- ^[eHj, $ 
■It-Si:. :*i>.7;i-nr^sx— A;*A^co?tP;*Ag|5l::J: 
u>'Xi¥ifti$a5«-^W[>^ hWtd^ilUT 

[00 2 41 JifEtt;fli^U>'X^(C*5VNT. Sti 

fSX-ASrot9fSX--6.«J^{ri3Jt5lHlfefiS:«$rMHi-t- 

■5X-Jx3:.>'n-^i;. tUISX- A#;4S^X— -iv^i^^ 

-e». X— ^{iiiyx— AHox— Affi^tr 

S:=fT5„ ^fc. a;P4^fi§1tai3g«(c:J;f9X-AiS;45X- 
Affl«W^fc?>r ^<7?^tt±Ht#z)S* 

[0 0 2 5] JliEit^l^*^'i^X^^i*3V^T. tlf 
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t. sf^fax-i^»;!)st^Ifax-i>,^^^1-^cfcsi:^^c. r. 

iKi!l^Jh(t#*3 iOf u- y -Xn s'^ft-§-SrtU;0i-5itP 
{vi J; t) X-Aa;6SX-Affi^^l^foS r i:;6S^^ttJ$n-5 

10 mm<omm^£tiLm] 

[ m 2 ] *^BJ ir^ -5 ttP^X- A u >'X^iai<DitP«F 

[las] X— A*Aisojg5ii2i-efo-5o 

[IS] 4] ii^«F(::*J»t'5@ft18Si:X-A||i:(^f|gp»fffi 
[El 5] «l^^fc:*3tt-5@^1tiiX-Ait<!;<o^$|5e|(fffi 

20 [El 6] y i^^^^y/i^y^v >- hm^<ommmx'iy?>o 
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••mi l^^X|¥4 5 
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6 3- 
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"ttmmmy^'i^s i 
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9 7- 
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